To describe the rates of hospital admission during twin or higher order multiple pregnancy, and the admission outcomes as discharge undelivered, transfer to higher care, or spontaneous or elective delivery.
Introduction
Multi-fetal pregnancies (twins, triplets and other higher order multiple pregnancies) are high risk pregnancies and require greater care than singleton pregnancies. It is well known that women with a twin pregnancy are at increased risk of hypertensive disorders, gestational diabetes, and antepartum and post partum haemorrhage, and are more likely to deliver by caesarean section and to have serious maternal morbidity.[Canada liston study?] Because of these differences, multi-fetal pregnancies should be assessed separately from singleton pregnancies. In practice, this has often meant that studies include only singleton pregnancies and are rarely repeated for multifetal pregnancies. Little research has specifically examined multi-fetal pregnancies.
We have previously reported rates of hospital admissions during weeks 20-36 for women with singleton pregnancies, and the outcomes of those admissions as discharge, transfer to higher care, or delivery of the infant. 1 This study extends that work to multifetal pregnancies.
Methods
The study population comprised women who were admitted to hospital during weeks 20-36 of a twin or multi-fetal (higher order multiple) pregnancy and who delivered at ≥24 weeks gestation in [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] in New South Wales.
Data were obtained from the NSW Midwives Data Collection (MDC) and linked to the NSW Admitted Patients Data Collection (APDC). Record linkage was conducted by the Centre for Health Record Linkage and was approved by the NSW Population and Health Services Research Ethics Committee. The MDC is a population-based surveillance system covering all livebirths and stillbirths ≥20 weeks gestation or ≥400 g birthweight, and includes demographic, medical and obstetric information, and information on the condition of the infant. The APDC is a census of all inpatient admissions (public and private) in NSW. It includes demographic, administrative and clinical information.
Except for selecting multi-fetal pregnancies rather than singletons, record selection and extraction was as described for our earlier study of singleton pregnancies. 1 For each birth, records of all the mother's hospital admissions (including hospital-to-hospital transfers) where the admission occurred at 20-36 weeks gestation were retained. Gestational age (in weeks) at admission was estimated from the baby's date of birth and gestational age in the MDC, and the admission date in the APDC.
The primary outcome was whether a preterm admission (defined as entering hospital from outside the hospital system, ie, excluding transfers) ended in discharge, maternal transfer to a hospital with a higher level of maternity care, or delivery of the infants. for admission was based on the principal admission diagnosis on the APDC record. Hospitals were classified into 7 groups based on available neonatal care and number of deliveries, and urban or regional area. 4, 5 A descriptive analysis of the frequencies and percentages of each outcome by maternal and admission characteristics was conducted using SAS 9.1.3.
Results
From 2001 to 2008, women with 10,779 twin, 192 triplet and 5 quadruplet pregnancies delivered in hospitals in NSW at ≥24 weeks gestation. The mother was admitted to hospital at least once during weeks 20-36 of the pregnancy in 6830 (63.4%) of the twin pregnancies and 193 (99.5%) of the triplet and quadruplet pregnancies. Altogether there were 10,688 preterm admissions for women with twins (99 preterm admissions per 100 twin pregnancies), and 297 for triplet and quadruplet pregnancies (151 preterm admissions per 100 triplet and quadruplet pregnancies).
As the outcomes were similar for women with multi-fetal pregnancies, these were combined. Of the 7023 women admitted preterm, 4613 (65.7%) had only 1 preterm admission (with 1956 [42.4%] delivering in that admission), 1532 (21.8%) had 2, 522 (7.4%) had 3, and 353 (5.1%) had 4-15 admissions.
Of the 10,985 preterm admissions, 5089 (46.3%) resulted in discharge without delivery, 1175 (10.7%) resulted in transfer to a hospital with higher level of care, 2321 (21.1%) resulted in delivery after spontaneous onset of labour, and 2400 (21.8%) resulted in elective delivery. Most women who were transferred had only 1 transfer, but 121 had 2-4 transfers. The ultimate outcome of preterm admission (after all transfers) was discharge in 5430 (49.4%), spontaneous labour in 2894 (26.4%) and elective delivery in 2661 (24.2%).
The median time in the initial admission from admission to discharge, transfer or delivery was 1 day, with interquartile ranges of 1-3 days for discharge, 1-1 days for transfer and spontaneous labour, and 1-4 days for elective delivery. For women transferred and ultimately discharged, the median time in hospital through all transfers was 4 days (IQR, 2-7 days). For women transferred who ultimately delivered during the hospital stay, the median time from initial admission to delivery was 1 day (IQR 1-3 for spontaneous labour and 1-6 for elective delivery), and the total time to discharge was 6 (IQR 4-9) days for women who had spontaneous labour, and 8 (IQR 6-13) days for women who had elective delivery.
Of the women who were discharged after admission, 32.5% of women with twins and 31% of women with triplet and quadruplet pregnancies were discharged the same day, 27.5% with twins and 18% with triplet and quadruplet pregnancies had an overnight admission and 40.1% with twins and 51% with triplet and quadruplet pregnancies stayed more than 1 night.
Younger women admitted preterm were more likely than older women to be discharged: 48.6% of women <30 were discharged, compared with 44.9% of women ≥30 years. The proportion transferred to higher care decreased with increasing maternal age, from 12.0% of women <20 to 9.5% of women ≥40 years. Elective delivery in the initial preterm admission was more common for women in their first pregnancy (24.9%) compared with women with ≥1 previous pregnancies (19.3%). Women in their first pregnancy were also less likely to be discharged (44.1% compared with 48.1%) and more likely to be transferred (11.3% compared with 10.2%).
The outcome of preterm admission depended strongly on gestational age, with discharge being most common up to 36 weeks but declining as a proportion of admissions as the pregnancy progressed (Figure) . Transfer was the next most common outcome until 32 weeks, when the proportion ending in delivery began to increase. Throughout most of the pregnancy there was little difference in proportions of spontaneous and elective delivery, although elective delivery was almost nonexistent very early in pregnancy, and increased rapidly at 36 weeks, while the proportion of spontaneous delivery levelled out.
The most common reasons for admission were threatened or actual preterm labour, together accounting for 34.1% of the preterm admissions. Hypertension was the admission reason for 13.0% of the preterm admissions.
Half the admissions at 33-35 weeks (53.1%) and three-quarters of the admissions at 36 weeks (75.5%) ended in delivery. At 33-35 weeks, 46.7% of deliveries were elective, compared with 59.2% at 36 weeks.
Discussion
Over an 8 year period in NSW, 7023 women with multi-fetal pregnancies were admitted to hospital. This is almost two-thirds of all women who gave birth to twins, triplets or higher order multiple infants in that period, and most of these women (79.1%) delivered in a preterm admission or subsequent transfer. These rates are much higher than in a previous study of singleton pregnancies, 1 which found 1 in 6 women had preterm admissions and 30.3% of women admitted preterm delivered in a preterm admission. It is not clear how these rates compare with admission rates for multi-fetal pregnancies elsewhere, as most studies of pregnancy admissions either exclude multi-fetal pregnancies or do not report them separately.
One reason for the high admission rate in this cohort is the high rate of preterm delivery. In NSW, 49.4% of women with a twin pregnancy delivered at <37 weeks gestation in 2001-2008.[Shand et al] We found 43.0% of the preterm admissions ended in delivery, compared with 21.0% of preterm admission in singleton pregnancies, 1 and about half the deliveries followed spontaneous labour. Treatments for preventing preterm birth in multi-fetal pregnancy have been disappointing to date. Studies of hospitalisation and bed rest, 6 prophylactic progesterone 7 and cervical cerclage 8 have shown no benefit in this situation. The only treatment that has proven benefit for neonatal outcomes is maternal antenatal steroids in cases of anticipated preterm birth for the reduction of neonatal mortality, prevention of respiratory distress and intraventricular haemorrhage in the preterm neonate. 9 From 33 weeks gestation, the proportion of elective deliveries increased rapidly. This is consistent with studies from the United States which suggest rises in preterm delivery rates for twins are at least partly driven by obstetric intervention. 10, 11 Even with the large proportion being admitted for delivery preterm, this still leaves 4633 women (545 per year) who were admitted and discharged at least once (and up to 15 times, ie, weekly) in weeks 20-36 of the pregnancy. Pregnancy day stays have been advocated as an option for women to be assessed and treated as outpatients when pregnant to avoid overnight admission. In Australia, many women with hypertension of pregnancy or who require fetal monitoring are seen in the hospital pregnancy day stay. A Cochrane review found that women attending day care units were less likely to be admitted overnight than women in the ward/routine care group, and their average length of antenatal admission was shorter, although they had more outpatient attendances.
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Transfer rates for women with multi-fetal pregnancy (10.7%) were higher than the corresponding rate for singleton pregnancy (6.3%). 1 Just over half (50.6%) of the women who were transferred with a multi-fetal pregnancy delivered in the transfer admission, which was higher than for singleton pregnancies (46.0%). The most common reasons for transfer were preterm labour and premature rupture of membranes. Where risk to the infants is identified before birth, optimal care involves antenatal maternal transfer to a centre with appropriate facilities for neonatal care. Furthermore, multiple births may overwhelm nursery facilities in smaller centres, so to there is a tendency for early transfer of women with multi-fetal pregnancies from these hospitals.
After 32 weeks gestation, the proportion of admissions leading to transfer decreased while the proportion ending in delivery increased. This probably reflects hospital role delineation-many hospitals may deliver infants at >32 weeks, but must transfer women to a higher level facility if they appear likely to deliver at earlier gestational ages.
Most admissions were short. Even when women were transferred and ultimately discharged without delivery, three-quarters of them were in hospital for less than 5 days. For women who delivered, the delivery was typically within a day of admission and the total hospital stay was less than 2 weeks. These short stays should be reassuring to women who require transfer, especially those who must be transferred far from home.
The most common reasons for admission were threatened or actual preterm labour. A study investigating antenatal admissions of rural women (for pregnancy of any plurality) in NSW in 1997-1998 found proportions of admissions associated with threatened or actual preterm labour were 21% and 28% in audit and population data, compared with 34.2% in the current study. 14 Studies of antenatal hospitalisation consistently find threatened preterm labour is the most common reason for admission. 1, [15] [16] [17] Other common conditions leading to admission are haemorrhage, hypertension and preterm rupture of membranes. 1, 16, 17 As other studies either exclude or do not separately report multi-fetal pregnancies, it is not possible to directly compare results to the findings presented here.
This study provides valuable information on resource use for multi-fetal pregnancies. By using linked population data, we were able to identify women with hospital admission during their pregnancy and identify transfers and readmissions. To our knowledge this is the first study in Australia to provide population rates of preterm admission for multi-fetal pregnancies. The data will be a useful baseline for future studies of hospital resource use by this group of women.
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